Background: There are many variables that influence nose tip harmony. Even in a rhinoplasty that appears successful in profile, one may see nostril asymmetries, alar retractions, or irregularities in the soft triangle, and patients express their dissatisfaction with these simple deformities. Objectives: In this study, we define the ratio of caudal and cephalic excess of the lower lateral cartilage. We evaluate whether it is possible to eliminate nostril asymmetries and alar retractions by means of supporting the facet polygon with the help of a lower lateral cartilage auto-rim flap, a technique we have developed in our rhinoplasties. Methods: The auto-rim flap was used successively on 498 primary rhinoplasty patients on whom the same surgeon operated between May 2013 and June 2015, performing marginal incisions. Results: Of the 498 patients in the series, only 1 of the first 10 required a revision due to tip asymmetry related to the auto-rim flap. A minimal nostril asymmetry that did not require intervention occurred in 10 patients. In none of the patients could an increased alar retraction be seen postoperatively. All patients exhibited alar cartilage in the anatomically correct position. Conclusions: With the auto-rim flap technique, a part of the caudal excess of the alar cartilage remains as a flap in the facet region; therefore, there is no need in the cephalic region to perform more of an excision than what is strictly necessary.
Rhinoplasty is a type of surgery that presents a high degree of difficulty. As surgeons develop their personal skills, they begin to assign more importance to fine details. One of the significant elements of personal development is the surgeons 0 ability to judge their own results and to be up to date on techniques in order to achieve ideal results. 1 One of the fields where rhinoplasty surgeons exhibit the greatest divergences in their work is the nose tip area. Even though surgeons have gained much greater control over the nose tip thanks to the development of open rhinoplasty techniques in the past few years, there is in fact still a need for new techniques. While developing new techniques, one should always keep in mind that surgeons will always prefer simple and effective ones. 2 There are many variables that influence nose tip harmony. Even in a rhinoplasty that appears successful in profile view, one may see nostril asymmetries, alar retractions, or irregularities in the soft triangle, and patients express their dissatisfaction with these simple deformities. The fact that such asymmetries can be seen even with a well-practiced and wellperformed tip-plasty technique leads us to think that they result from a cranial alar cartilage resection during which more than necessary has been resected. In our clinical practice we observed that the great width of the alar cartilage is not always related with cranial excess; in some patients this excess occurs in both cranial and caudal parts, while in others it is found isolated only in the caudal part.
The goal of this study is to define the ratio of caudal and cephalic excess of the lower lateral cartilage and to evaluate whether it is possible to eliminate nostril asymmetries and alar retractions by means of a lower lateral rim flap, a technique we have developed in our rhinoplasties.
METHODS

Aesthetic Nasal Polygons
The nose can be analyzed as aesthetic units using the concept of geometric polygons. A polygon is defined as a plane figure with at least 3 straight sides and angles. Evaluation of the nasal surface using polygons allows for the identification of shadows and highlights, which are linked to the underlying anatomic structures that can be surgically modified. Thus, the goal of surgery is to modify, rear-range, and/or reconstruct the nasal infrastructure, thereby creating nasal surface polygons that are symmetrical and aesthetically pleasing.
Working from the glabella downward, we can define the glabella polygon, the dorsal bone polygon, the dorsal cartilage triangle, the lateral bone polygons, the upper lateral polygons, the dome triangles, the lateral crus polygons, the interdomal triangle, the facet polygons, the infralobular polygon, the columellar polygon, and the footplate polygons ( Figure 1 ). More detailed information about polygons can be found in the article "Rhinoplasty: Surface Aesthetics and Surgical Techniques." 1 In all cases, we informed the patients about the surgical technique and received informed consent. This study was conducted in accordance with guiding principles set forth in the Declaration of Helsinki.
Classification of Lower Lateral Cartilage Excess
We examined the anterior and oblique preoperative photographs of 100 consecutive patients who wished to undergo primary rhinoplasty. These patients are also included in the following study as study subjects. All patients consulted with and were subsequently operated on by the same surgeon, and all were photographed preoperatively. Based on these photographs, we defined the ratio of the alar cartilage's caudal and cranial excess in terms of the patients' skin-cartilage relation (Figure 2 ). In order to describe cranial excess, we first identified the scroll line, 2 and then classified it as excess if the scroll line was positioned higher than normal. A normal scroll line is defined as such: the cranial is the projection of the medial part of the medial crura in cranial direction. A normal scroll line greatly depends on the surgeon's experience with the ideal nasal tip. During the cranial excision at least 6 mm of lateral crura must be left behind. Caudal excess is defined as the cartilage that exceeds the caudal border of the lower lateral crura, while progressing laterally in the medial direction. In the rim flap technique, we use this excess as the rim flap. However, in some cases, even though we used this excess as rim flap, there may still remain a caudal excess in the caudal part of the lateral crura, one that exceeds its lateral margin. In those cases, this lateral part is excised as caudal excess.
In contrast, while defining caudal excess, we examined the width of the facet polygon, and we identified it as such in those patients who had a narrowed facet polygon. 1 Based on these data, we have classified the lower lateral crura under four groups.
• Class 1: No cephalic or caudal excess. In these patients the size of the facet polygon is adequate, and the scroll line is in the right position (2%) (Figure 3 ). • Class 2: Isolated cephalic excess. The size of the facet polygon is adequate, but the scroll line is in a high position (22%) (Figure 4 ).
• Class 3: Isolated caudal excess. The scroll line is in the right position, but the facet polygon is narrow (18%) ( Figure 5 ).
• Class 4: Cephalic as well as caudal excess. The scroll line is high and the facet polygon narrow (58%) ( Figure 6 ).
Alar Auto-Rim Flap: The Surgical Technique
All surgeries were performed by the same surgeon (B.Ç.) in closed rhinoplasty technique, with a marginal incision. The fundamental aim of the auto-rim flap was to prevent the facet region from being affected by the cartilage excisions and to retain support. This was achieved by leaving part of the caudal cartilage in the skin. For leaving the cartilage in the skin, instead of an infracartilaginous incision, a straight intracartilaginous incision was applied to the lateral crura. In order to ensure a symmetrical, even incision, it is advisable to use a drawing, especially for the first cases. This cut must turn into an infracartilaginous incision 2 to 3 mm short of the dome in order to prevent nasal tip narrowing ( Figure 7 ).
The width of the caudal cartilage piece to be left in the skin should be determined based on the amount of caudal excess. In patients with a caudal excess of more than 3 mm, a cartilage auto-rim flap of 3 mm should be left in the skin, while in patients with a caudal excess of <3 mm this should be 1 to 2 mm. A cartilage of more than 3 mm can cause bulbosity, because it will not behave like a rim flap, but like a lateral crus. Moreover, as the amount of cartilage left in the skin increases, the facet polygon will increase concomitantly. In patients who have a caudal excess in spite of a rim flap, an additional caudal resection of 1 to 2 mm from the lateral crus can be performed after the dissections. In very thin-skinned patients, instead of performing a direct resection from the lateral crus, an incision can be made and left attached to the mucosa. If necessary, this can be resected later. After this stage, one may disregard the cartilage left on the rim and continue with routine rhinoplasty. At the end of the surgery, the mucosa is closed in such a way that it does not protrude beyond the cartilage. If tightened too much, the suture will make it difficult for the rim flap to turn into the facet polygon due to the tension.
When combined with a lateral steal, the rim flap becomes an even more effective technique. With this combination, the rim flaps slide underneath the domes and support the soft triangle. In patients where a steal of more than 4 to 5 mm has been performed, the tip of the rim flap can extend beyond the lobule. In this case, the ala can be everted with a double hook and the tip of the rim flap shortened by 1 to 3 mm. If it appears too wide, the rim flap can be given a 1 to 2 mm cephalic resection with scissors. A video demonstrating the technique is available as Supplementary Material at www.aestheticsurgeryjournal.com.
Patient Series
The auto-rim flap was used successively on 498 primary rhinoplasty patients on whom the same surgeon operated between May 2013 and June 2015, performing marginal incisions. All primary rhinoplasty patients were included in this study, and only secondary ones excluded.
Based on the amount of caudal excess, a 2-or 3-mm auto-rim flap was left in the skin in all patients. On 18 thinskinned patients, the cartilage flap was reduced to a thickness of 1 mm due to the need to trim the rim flap. Regardless of the auto-rim flap, caudal resections were performed, of an additional 1 mm on 232 patients, and of an additional 2 mm on 123 patients. The surgeon saw no need for any additional caudal cartilage resection in 125 patients. In 20 of the 498 patients, an additional rim graft was required since the auto-rim flap did not provide adequate support in the lateral alar crura.
RESULTS
In this study, 498 patients undergoing rhinoplasty between May 2013 and June 2015 were investigated (462 women, 36 men). The mean age of the female patients was 28.3 years (range, 18-56 years) and the mean age of the male patients was 29.7 years (range, 18-52 years). The mean follow-up period was 16.2 months (range, 1 month-3 years). Additional demographic information is available in Table 1 .
No quantitative measurements were done on patient photos, but with the help of a survey we asked all patients if they were satisfied with their nostril symmetry and alar cartilage retraction. Among the 498 patients, 10 complained about minimal nostril asymmetry, but none of them about alar retraction. Among 10 patients, only one demanded surgery to correct the nostril symmetry; the patient was treated with rim grafts to achieve the symmetry.
The average difference in the distance from the cranial point to the midline and sill was 3.2% (1%-8%) and 3.7% (1%-7%), respectively. In none of the patients could an increased alar retraction be seen postoperatively. Of the 498 patients in the series, only 1 of the first 10 required a revision, due to tip asymmetry related to the auto-rim flap. In this patient one could observe that a wider and longer rim flap had been performed on one side. A nostril asymmetry of more than 10% was detected only in 10 patients, and none of them demanded a surgical revision (Figures 8  and 9 ).
DISCUSSION
In one of his articles, Fomon stated: "He who masters the nose tip masters the rhinoplasty." 3 Fomon thereby drew attention to the importance of nose tip surgery in rhinoplasty. The nose tip region, which contains the transition zones between cartilage and soft tissue, is the region where light reflections can be seen most often. Although many different tip-plasty techniques have been introduced, one can still observe asymmetries and retractions on the alae with these. In our opinion, the alar retractions are caused by too much cephalic resection from the lower lateral cartilage. When combining cephalic resections with additional maneuvers such as a lateral crural steal and tip sutures, the risk of encountering alar rim retractions and/or asymmetries increases as well. In the normal anatomy, the cephalic parts of the lower lateral crus and the upper lateral cartilages touch each other, and this support helps to define the position of the alar rim's arc. 4 Especially in cases where the lower lateral cartilage is wide and where a cephalic excision of more than 4 mm has been performed, the distance between the upper lateral cartilage and the cephalic parts of the lower lateral cartilages increases significantly, and the support of the upper lateral cartilages to the alar rim decreases. Particularly in medium-and thin-skinned patients, this leads to a transposition of the lower lateral crura towards the cranial and superior direction, which increases the retraction and visibility of the nostrils. The anatomy of the lower lateral cartilages has been evaluated in a series of cadaver and live dissections performed in 2014. The clinical series demonstrated that the widest part of the lateral crus measures 7to 14 mm and that the average width amounts to 10.1 mm. 4 Another study suggests that a minimal cartilage width of 6 mm should remain in order to support the alar cartilages which in turn support the nostril. 5 In the light of this knowledge, a cartilage excision on the lateral crura of up to 7 to 8 mm turned out to be necessary in several patients. As a result of completely removing a cartilage of this size by cephalic excision, a very large gap occurred between the lateral crura and the upper lateral cartilages, and the lateral crura became malpositioned in the cephalic direction. In 1996, Gunter defined the phenomenon of alar retraction: a line is drawn between the front and back apices of the nostrils, and extending from the point where the nostril is most retracted to this line, another perpendicular line descends. The length of the latter line results in alar retraction. 6 In an ideal nose, this length should not be more than 1 to 2 mm. In a study dating to 2013, Alexander et al investigated the etiology and treatment of alar cartilage retractions. According to this study, a large portion of alar cartilage retractions are due to excessive cartilage excisions made during previous rhinoplasties; emphasis is put on the need for supporting the alar rim region so as to reduce alar cartilage retraction. 7 In order to give the nostrils structural support and prevent potential retractions, the literature has introduced various alar cartilage grafts [8] [9] [10] [11] and flaps. [12] [13] [14] To support the rim, Özmen et al and Gruber et al have used alar cartilage in the shape of a flap, instead of excising the cranial part of the alar cartilage. These techniques purportedly increase the strength of the alar cartilage. Yet, there is no clear evidence for their support to the rim area. 5, 12 Kemaloglu and Altınparmak in their study have shown that in patients with retracted alar cartilage, after retaining 6 mm of cartilage in the cranial part and turning the caudal part into a flap, this region can be supported by transposing this flap towards the rim. 13 This technique can only be applied in patients whose scroll line is in a normal position, since no cranial excision can be performed; moreover, because it requires fixation to the base with the help of a graft, it is a difficult surgical technique. Ercan et al introduced another flap adaptation in 2014.
14 With this technique, the integrity of the lateral crus is compromised due to the step incision to the lateral alar cartilage, and an attempt is made to support the alar rim by transposing the medial segment towards the caudal. The fundamental disadvantage of this technique is that it cannot protect the integrity of the lateral crus.
In contrast to Kemaloglu and Ercan's technique, ours is meant to serve as prophylaxis rather than fundamental treatment. The purpose of the auto-rim flap is to prevent the loss of cartilage support to the facet polygon. Especially in cases where a lateral crural steal is performed, the natural position of the cartilage supporting the rim changes, and the facet area connected to the newly formed tip may remain empty. Since with the auto-rim flap technique the cartilage that supports this area is left underneath the skin at the beginning of the surgery, it continues to give support in the desired area. However, the method described by Özmen and Gruber also constitutes a version of the flap technique that we occasionally apply in order to strengthen the lower lateral cartilage, and it is technically possible to combine it with the auto-rim flap.
Because of social media, selfies have become very popular, and shadowing and lighting greatly determine their appearance. The facet polygon is the main region that gives shadowing to the nasal tip. In order to decrease the hollowness in this region, the facet polygon can be supported by additional cartilage, as it will increase the lighting in this area.
Grafts that can support the rim area have been described in the literature. While this graft is partly meant to reinforce the structure of the external nasal valve by increasing the strength of the lateral alar cartilage, it partly also decreases alar retraction by supporting the caudal part of the alar cartilage. Mostly alar contour grafts are employed to this end. 10, 15 Yet, no matter how successful these grafts are in preventing alar retraction, problems may occur with harvesting or with their visibility underneath the skin, since anatomically they are not suitable for this area. 16 In order to preclude such problems, Gruber has suggested that the graft should be shaped to suit the anatomy. 16 However, the inserted cartilage grafts will still be much firmer than the normal anatomical structure of the lower lateral cartilage and, like every graft, will present difficulties with fixation and carry the risk of malpositioning. Grafts are prepared from similar tissues, but the rim flap is of the same tissue. Therefore, grafts will always have a higher risk of being visible and palpable. This risk is relatively small in patients with medium and thick skin, but in thin-skinned patients, if the grafts are thick and have sharp edges, the risk of visibility and palpability will be higher when performing rim flaps.
In terms of indications for the auto-rim flap, patients who do not have cephalic or caudal excess or who have isolated cephalic excess based on the structure of the lower lateral cartilage, are the most reliable group when it comes to alar wing complications (even if a rim flap is not performed). However, this group constituted only 24% of the entire population in our study-that is, 76% of our patients had caudal excess and were at risk for alar retraction. In these patients, removing the entire cartilage excess isolated from the cranial alar cartilage presents a risk for alar retraction. According to our clinical experience, a rim flap is indicated for these patients.
The patient group with a wide lateral crus related to combined cephalic and caudal excess constitutes the one most difficult to treat and with the most complications. In this context, we may discuss a sample patient with a lateral crus of 13 mm. If we decide to use a rim graft, we may choose to perform a cephalic trim of 7 mm, while leaving a lateral crus strip of 6 mm, and to support the alar cartilage by inserting a 3 mm rim graft. In addition, after leaving a 3 mm rim flap on the skin flap with the auto-rim flap technique, a 1 mm caudal resection and a 3 mm cephalic resection should be done. In this case, the 7 mm wide cartilage will have been narrowed, and a lateral crus of 6 mm remains.
While a 3 mm thick rim flap attached to the skin serves a function similar to a free rim graft of the same thickness, cartilage flaps do not carry typical risks such as harvesting or compromised contours and are technically easier to apply. 17 The rim graft technique requires the preparation of a graft and symmetrical placement. With the rim flap technique a symmetrical incision is generally sufficient to obtain a symmetrical rim flap. Since there is no need for opening a pocket in the skin, little trauma and edema occurs. As the lateral crura is convex or concave, the cephalic edge of the lateral crura is normally shorter than the midline of the lateral crura. While a cephalic resection removes only the short cephalic edge, the rim flap treats also the short caudal edge. Hence, treating the convex lateral crus is easier with a rim flap.
A beautiful nose tip must have a well-defined facet polygon or a soft triangle. The caudal edge of the lateral crus must create a clear linear highlight on the skin. This can best be seen on a photograph in diagonal view. In the age of social media, most people will often shoot selfies from an oblique angle or pose for photographs slightly diagonally. On photographs taken in low-light conditions, the polygon and lateral crus caudal highlights become particularly important. In addition to protecting the alae from retraction, the auto-rim flap forms a beautiful facet. An intracartilaginous incision made for a rim graft will lead to a linear highlight in the projection on the skin.
In isolated cephalic excisions, especially cephalic resections of more than 5 mm result in a change of the lateral crus' position towards the cephalic already during the surgery. Therefore, suturing the mucosa becomes more difficult. It may be necessary to remove the already completed sutures. Moreover, we are forced to rely on an uncontrolled secondary healing process. With the rim graft technique, since no defect forms between the lateral and the upper lateral crus, no change in the position of the lateral crus towards the cephalic will occur. Primary sutures on the mucosa will be possible. In fact, closing the mucosa will make the tip even more refined.
CONCLUSION
With the auto-rim flap technique, a part of the caudal excess of the alar cartilage remains as a flap in the facet region; therefore, there is no need to perform more of an excision from the cephalic region than what is strictly necessary. Furthermore, the flap gives the alar rim adequate support, and alar retraction can be prevented. Achieving this by means of a flap rather than cartilage grafts means that the contours will not be compromised, and the technique is easier to perform.
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